Globalisation has made many higher educational institutions reassess their educational contents and research activities in order to enhance innovation culture among students. Many universities now focus on research activities and research funding in raising their reputation and ranking which in turn will improve student intakes, external funding, and student marketability. This paper aims at developing a model of innovation culture which leads to innovative behaviours among students of higher education. Using a literature-derived questionnaire, data were collected from 1,008 undergraduate students from five public research universities in Malaysia. Findings from structural equation modelling analysis indicate that self-efficacy, effective communications, and climate for innovation are the determinants of a successful implementation of innovation culture while innovation culture positively and significantly influences student innovative behaviour.
INTRODUCTION
Studies in innovation culture are mostly found in the management field but very rarely conducted in higher education settings. The universal definition of innovation culture is yet to be established (Jucevičius, 2007) , while the applicability of this concept in education is also under-researched. Innovation culture as a concept is no doubt a part of organisational culture and management concepts. There are three cultural aspects of these concepts: culture has many layers (i.e., values, norms, beliefs, and basic assumptions); these layers need to be shared among members of the institution (students, faculty members/academics, support staff, administrators, and board members); culture is socially influenced by environment and history that shaped the member behaviour. New ideas or innovations might challenge the traditional or usual way of teaching and learning activities or application of theories (Ghavifekr, Afshari, Siraj, & Abdul Razak, 2013) in educational settings.
This gap in the existing literature provides the basis of this research which reviews the literature on innovation culture from management and business organisations, and later tests the hypothesised framework on the actual public university population. There is a dire need to assess student innovativeness, receptiveness to new ideas and innovation culture, and the implementation of innovation ideas as outcomes.
Hence, the study aims at developing a model to assess innovation culture from the student perspective. It seeks to understand the roles of effective communications (EC), climate for innovation (CLM), and self-efficacy (SE) in the adoption and embracement of innovation culture (IC). It is also intended to examine how innovation culture influences students' innovative behaviour (IB).
DEVELOPMENT OF THE RESEARCH MODEL
Innovative behaviour in students is likely to manifest itself in response to the environment in which the university cultivates an innovation-oriented culture. Domain-relevant skills (expertise, technical skills, talent) are important for learning and improvement. Therefore, willingness to change and adopt new ways of doing things is a requirement for innovativeness. Literature review suggests that the specific cultural dimensions that influence innovation, innovativeness, and behaviour may include differences in the applied terminology, levels of analyses, and operationalisation of variables (Jaakson, Jørgensen, Tamm, & Hämmal, 2012) . Through rigorous literature review, this study has identified five components or dimensions that form the basis of the proposed theoretical model of innovation culture. They are (1) effective communications, (2) climate for innovation, (3) self-efficacy, (4) innovation culture, and (5) innovative behaviour. The conceptual model for the study is shown in Figure 1 . 
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Effective Communications
Accordingly, the university's assumptions in the form of a corporate philosophy are communicated to its various stakeholders through internal communication. The fundamentals are often transmitted in mission statements (Dombrowski et al., 2007; Linke & Zerfass, 2011) , setting challenging but reasonable goals, building its own concerns and pride, valuing success, and in striving for the highest standards of performance (Ahmed, Loh, & Zairi, 1999) . A study on the impact of individual motivation on organisational innovation and performance found that motivation affected both individual effort and overall quality of the innovative endeavours (Sauermann & Cohen, 2008) . The findings revealed that monetary rewards were not as important as certain aspects of motivation such as the desire to change intellectually in order to enhance innovation. Hence, by having effective communications, a culture supportive of innovation can be developed. This leads to the following hypotheses:
H1: Effective communications of an institution is positively related to innovation culture.
Climate for Innovation
The key to innovation culture is to institutionalise innovation and possess continuous desire to improve. Students new to the environment should be welcomed and supported but not to the point where they are unable to independently assimilate. Highly innovative universities nurture not only technical abilities and expertise but also promote a sense of sharing and togetherness. Good interpersonal relations support and encourage motivation, teamwork, and innovative behaviour. Therefore, the presence of adequate infrastructure, provision of rewards and recognition, good work nature, high teamwork spirit (Dombrowski et al., 2007) , availability of support from friends and lecturers, and warm interpersonal relations between members (Yahyagil, 2004) , help in establishing a supportive innovation culture among students. This leads to the following hypotheses:
H2: Climate for innovation is positively related to innovation culture.
Self-efficacy
Abilities to execute tasks successfully generate a sense of confidence. Pursuing an idea or a dream requires energy. The feeling of empowerment, self-confidence, and self-assurance, which is developed through a process of social learning, is called self-efficacy (Bandura, 1994) which relates to one's perception of one's ability to reach a goal. In this research, we define self-efficacy as a student's perception of his/her ability to explore and envision the development of ideas to solve problems, and to adopt and adapt suitable strategies when making decisions.
In this research, five abilities characterise self-efficacy namely curiosity, creativity, flexibility, autonomy, and proactiveness. Self-efficacy is the expectation that one can master a situation and produce a positive outcome that will bring out positive performance. Such socio-cognitive skills are learnt through observation, imitation and experience which lead to mastery (Afshari, Ghavifekr, Parhizkar, & Ayoufu, 2013; Chell & Athayde, 2009 ). Hence, expectations and aspirations affect self-confidence and self-efficacy, thus cultivate innovative thinking. This leads to the following hypotheses:
H3: Self-efficacy is positively related to innovation culture.
Innovation culture
Innovation culture supports the creation of new ideas and their implementation. Values and beliefs are verbally and non-verbally communicated which shape the individual and organisational behaviours. In this context, these behaviours are conveyed and transmitted through stories, rituals or institutional norms, and spoken language (Fralinger & Olson, 2007; Hogan & Coote, 2014) .
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Stories might include, for example, information about outstanding accomplishments of past alumni, charismatic chancellors and vice-chancellors, outstanding academic staff track records, and prolific research findings, innovations, and achievements. University rituals including convocations, graduations, welcoming and initiating new students, and society activities recognise the importance of rewarding and acknowledging desired student behaviours. They are repetitive activities that reinforce the values of the university, emphasise the important goals, and the people who were and are most important. Such rituals depend on a system of vocal signs or language, to communicate important ideas and feelings, but also a system for organising information and releasing thoughts and responses in other organisations. The use of appropriate language is often thought to be highly influential on students as they observe how others speak, write, and otherwise perform. This is especially true with respect to how they unconsciously learn by example (Fralinger & Olson, 2007; Kuh & Whitt, 1988) . This leads to the following hypothesis:
H4: Innovation culture of an institution is positively related to innovative behaviour of the students.
Innovative behaviour
An individual or personal attribute, innovative behaviour is defined as the behaviour that is likely to manifest itself in response to environments in which universities practise innovation-oriented culture (Scott & Bruce, 1994) . In the context of this study, it is students' abilities and willingness to be innovative. A student may have the capability to respond to change and new ideas; have tolerance for errors and different views; have freedom to experiment and take calculated risks; and be willing to adopt change and new ways of doing things.
METHODOLOGY
This study adopts a cross-sectional study designed to test specific hypotheses, and examined specific relationships. It is more structured and formal, based on large and representative samples, and the data obtained were subjected to quantitative analyses. It is cross-sectional as there were five samples of respondents by which each sample's information was obtained only once and at different times (Malhotra, 1999) .
Population and Sampling Technique
Data were collected from five public research universities (RUs) in Malaysia. These RUs were chosen due to their active role in research, publications, development and commercialisation activities as compared to the normal universities. Most RUs have strategies in exploring new research ideas, investigate innovative methods, and participate in intellectual initiatives to continuously expand cutting edge knowledge. The research samples were selected among the undergraduate students from each RU.
This study employed cluster-sampling technique across all RUs. The cluster sizes were not equal, hence probabilityproportionate-to-size (PPS) sampling was used (Malhotra, 2007) . The actual data collection involved 1,008 undergraduate respondents of the five RUs.
Instrumentation
This study generated its data by using questionnaire through surveys. The questionnaire used measurements and scale items obtained from the literature based on previous empirical studies (see Table 1 ). The questionnaire consisted of three sections -Part A, Part B, and the Demographic Section. The 41 items in Part A measured four factors: effective communications (EC), climate for innovation (CLM), self-efficacy (SE) and innovative behaviour (IB). Part B of the survey contained 7 items to measure the artefacts of innovation culture (IC).
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All 48 items (in Parts A and B) used a six-point Likert-type scale ranging from Strongly Disagree (1) to Strongly Agree (6). The equal number of favourable and unfavourable categories makes for a balanced scale. This is to obtain objective data as well as to compel the respondents to answer (Malhotra, 2007; Zikmund, Babin, Carr, & Griffin, 2010) . The Demographic Section of the survey was dedicated to collecting students' demographic data including the area of study (stream), gender, ethnicity, and age group. Table 1 displays the number of items for each factor and its sources. 
Data Collection
Total of 1,008 self-administered printed questionnaires were distributed to the undergraduates. Due to inconsistency in the initial factor analysis of the survey items, it was decided that for the actual survey, the target participants should consist only of undergraduates instead of all degree levels. This is to ensure homogeneity of the samples, which in turn reduces the sample bias (Zikmund et al., 2010) . Small stationery gifts were given out to respondents as a token of gratitude and to increase the likelihood of respondents' participation as well as to tackle the non-response issue (Leary, 2014) .
Data Analysis
The collected data were entered into SPSS version 20 for statistical analyses. Subsequently, AMOS version 21 was used for model validation through structural equation modelling (SEM) techniques. Multivariate techniques were used in this study, comprising exploratory factor analysis (EFA) and confirmatory factor analysis (CFA using SEM).
Reliability and Validity
Scale reliability or internal consistency demonstrates the degree of togetherness of items in a scale by which they should be measuring the same underlying construct (Leary, 2014; Pallant, 2005) . Indicators used are inter-item correlations and Cronbach's alpha coefficient (α) (see Table 4 ).
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Construct validity was established using factor analysis (in SPSS) and SEM (using AMOS). Additionally, construct validity was established in two ways, convergent validity and discriminant validity. To establish convergent validity, the composite reliability (CR) was calculated (see Table 5 ). A value of .7 or above is deemed acceptable. Discriminant validity on the other hand, is established by measuring the average variance extracted (AVE) (see Table 5 ). A value of more than 0.5 is deemed acceptable and when the square root of the AVE is greater than its correlations with all other constructs, discriminant validity is established (Ramayah & Lee, 2012) .
FINDINGS
Descriptive Analysis
Out of 1,008 respondents, science-based students accounted for 56.8% as compared to the non-sciences (43.2%). This reflects the normal composition of degree courses offered in Malaysian research universities. There were more females (62.4%) than males (34.8%) respondents, while some refused to disclose their gender (2.8%). The majority of respondents (88.2%) were Malay (65.7%) and Chinese (22.5%) students. In terms of age group, the majority of respondents were between 21 and 24 years old (78.3%) and those aged 17 to 20 (17.1%). Again, this reflects the normal composition of gender, ethnicity, and age group in Malaysian undergraduates. A summary of the demographic profile of respondents is as shown in Table 2 . 
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However upon consulting the scree plot to find a point at which the shape of the curve changes direction and becomes horizontal (Pallant, 2005) , only four to five factors should be retained. The Pattern Matrix further confirmed this as it showed three items loaded on Factor 6 while only one item loaded on Factor 7. Fixing the number of factors at five (in tandem with the research model), all items were subjected to EFA again. Upon inspection of this Pattern Matrix, eight items (i.e. SE2, SE3, SE4, IB3, SE8, SE1, CLM7, CLM5) were deleted (no longer included in the subsequent analyses).
The result of the KMO value was well above 0.9, at 0.958, exceeding the recommended value of 0.6 (Kaiser, 1974) . The BTS reached statistical significance (p < .001) thus supporting the factorability of the correlation matrix. The loadings of the 40 items of a 5-factor solution accounted for 59.1 percent of the total variance, as shown in the following Table 3 . The factors and items were then subjected to convergent validity (loading on a single factor) and discriminant validity checks (cross loading). Since all items loaded only on a single factor, the convergent validity of this pattern matrix is established. Thus, this matrix of factor is reliable.
Based on the interpretation of the items in each factor and the underlying theory behind the hypotheses, the following terms were deemed suitable for the five factors as the dimensions of innovation culture construct: 
From the previous EFA results, 40 observed variables that made up five latent constructs were tested. CFA focused more on standard error, squared multiple correlations (R 2 ) and standardised loadings for each individual item. Upon inspection of the results, three items were deleted (CLM1, SE12, SE10) because they had relatively lower tvalues, higher standard errors and low explained variances, as indicators of the particular constructs.
Convergent validity indicates that items of a scale are correlated with a composite reliability (CR) of .7 or above and average variance extracted (AVE) of more than .5 are deemed acceptable (Ramayah & Lee, 2012) . The standardised factor loadings were evaluated to determine the relative importance of the observed variables, and the results were in a range between .60 and .82. The R 2 values for all indicators were in the range between .36 and .68. This indicated that several individual items in this measurement model failed to satisfy the acceptable threshold level of convergent validity of .5. Nevertheless, all constructs reached CR values of greater than .7 (see Table 5 ). Evaluation on reliability based on AVE satisfied the recommended value of .5 (see Table 5 ). All constructs satisfied the level of acceptable reliability of Cronbach's alpha values of greater than .7. Therefore, convergent validity of this model has been established as seen in Table 4 . (Ramayah & Lee, 2012) as in Table 5 . 
Structural Model
The goodness-of-fit indices of the hypothesised model were assessed and the results are shown in Table 6 . The model yielded a χ² value of 1.491 with 1 degree-of-freedom (p >.05) indicating a marginal fit. As the sample size of this study was considered large and exceeded the minimum required of 300, the use of the χ² value provided enough guidance in determining the extent to which the proposed model fit the data (Byrne, 2001 ). In addition, other goodness-of-fit indices had been suggesting that the hypothesised model showed satisfactory fit to the data as well. A GFI value of 0.999 meant the model fit the data fairly well. A CFI value of 1.000 indicated the hypothesised model fit the sample data well.
MALAYSIAN ONLINE JOURNAL OF EDUCATIONAL MANAGEMENT (MOJEM)
Finally, the RMSEA value of .022 was well below the threshold of .05 (Byrne, 2001) , indicating very good fit. As a whole, the fit indices indicated that the hypothesised model was an adequate fit to the data. Hence, no further modification was needed. Table 6 shows the results of goodness-of-fit indices of the hypothesised model. The findings offered empirical evidence to the literature that there were relationships between EC, CLM, SE, IC, and IB. The schematic representation of this final model is shown in Figure 2 . 
Hypotheses Testing
The results as shown in Table 7 were with reference to the standardised estimates, critical ratio (t-value), and significance level. Overall, the estimation of the hypothesised model showed that all four of the hypothesised paths were significant. No hypotheses were rejected as the estimates were significant with no CR values below the 1.96 threshold (Mueller, 1996) . The proposed hypotheses test results have been structured based on these constructs, effective communications (H1), climate for innovation (H2), self-efficacy (H3) and innovation culture (H4). Table 7 shows that the relationship between EC and IC was positive and significant (t-value = 9.219, p < .001). This shows that having a shared vision and goals, and good internal communication encourage students to willingly involve with the culture of innovation. This finding was in agreement with previous findings by Pallas and colleagues (2013) where strategic innovative focus and extrinsic motivation system (equivalent to our Goals & Motivation variable) and openness in communication (equivalent to our Internal Communication variable) serves as motivation for innovativeness. Clear communication with innovations as focus helps create innovative thinking, which can foster an innovative image of the institution (Pallas et al., 2013) . A finding by Yahyagil (2004) suggested that the bureaucratic nature of organisations should be kept at a minimum level to help business channels to function simultaneously. Our finding also indicated that less formality and rigidity should allow students to act proactively and react positively without being intimidated by restrictions and unnecessary procedures.
 H1: Effective communications of an institution is positively related to innovation culture (Supported)
 H2: Climate for innovation is positively related to innovation culture (Supported) Table 7 shows that the relationship between CLM and IC was positive and significant (t-value = 5.942, p < .001). Warm interpersonal relations between members support and encourage teamwork, presence of adequate infrastructure, provision of rewards and recognition, good work nature, availability of support from friends and lecturers, thus help in establishing a positive innovation culture. This finding was in agreement with previous study by Yahyagil (2004) which indicated that supportive culture or the provision of managerial support to the organisation members is a must. Being able to share all the resources and knowledge with others through teamwork and collaboration together with having warm interrelation among members, help in creating the right environment for innovative supporting activities.
 H3: Self-efficacy is positively related to innovation culture (Supported) Table 7 shows that relationship between SE and IC was positive and significant (t-value = 9.175, p < .001). Being curious, creative, flexible, pro-active, and having freedom from external control help in cultivating a positive innovation culture.
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Yahyagil (2004) put emphasis on personal freedom to become more creative as to encourage and enable members to take risks, make business decisions independently. Another study stated that creativity alone is not sufficient to foster innovation. It has to be complemented by curiosity, self-belief, self-assurance, feelings of empowerment, and social confidence in order to exploit opportunities, generate innovation ideas, and manage risks (Chell & Athayde, 2009 ).
 H4: Innovation culture of an institution is positively related to innovative behaviour of the students (Supported) Table 7 shows that the relationship between IC and IB was positive and significant (t-value = 20.859, p < .001). How students react toward or perceive stories, rituals, and supporting language used in their respective university campus affects their subsequent innovative behaviour. This finding was in agreement with previous study that found innovative behaviour frequently depends on artefacts that support such behaviours although empirical support for a direct link between the two is mixed. In particular, the study also found that expectations of behaviours for innovation which appeared in stories, rituals, and language supporting innovative behaviours are important in eliciting such behaviours (Hogan & Coote, 2014) . Another study found critical importance of artefacts for guiding market-oriented behaviour (Homburg & Pflesser, 2000) , which in the context of our study, is reflected by the innovative behaviour of students.
DISCUSSION
The results suggested that self-efficacy (SE) is a major determinant of innovation culture (IC) followed by effective communications (EC) and climate for innovation (CLM) (see Table 7 ). The findings are within expectation as several previous studies have found the same effects of EC, CLM and SE on the culture supportive of innovation (Cantwell, Aiman-Smith, & Mullen, 2007; Dobni, 2008; Pallas et al., 2013; Yahyagil, 2004) .
SE was found to significantly influence IC. In this study, empowerment is one of the key contributors to behaviour. Students' abilities to carry out tasks successfully within and outside the campus supported the Bandura (1994) SE theory. This finding supported Dobni's study (2008) which found that the main dimension contributing to IC was the implementation context.
EC was found to influence IC by which this finding validates Yahyagil's (2004) argument about how institutions with open internal communication probably have greater access to communication channels and information. This availability or accessibility in turn will minimise restrictions on information exchange and determine how such information is interpreted and evaluated (Calantone et al., 2002; Homburg & Pflesser, 2000; Yahyagil, 2004) . The universities must apply open and effective information exchange to disseminate their goals and philosophy.
The study found that CLM influenced IC. Hence, a university campus with diverse student intakes is more likely to produce a stimulating environment for innovation (Chell & Athayde, 2009 ). This is also in agreement with Ahmed's theory (1998) which demonstrated that the presence of adequate infrastructure, provision of rewards and recognition, good work nature, high teamwork spirit, availability of support from friends and lecturers, and warm interpersonal relations between members, would help in establishing a supportive IC. This finding is supportive of previous finding by Yahyagil (2004) which concluded that interaction between cultural and climatic elements logically tends to create suitable platforms for institutional functioning.
Finally, the study found that IC had positive effect and significantly influenced student behaviour (IB). This shows that how students perceived and reacted toward related stories, university rituals, and how information is relayed (as supportive language) in the campus, affect their subsequent behaviour.
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Hogan and Coote's (2014) empirical study found mixed support for a direct link between artefacts of innovation (IC) and IB even though they were consistently positive and moderately significant. This might be due to method factor and different classification of organisational culture as factors contributing to this mixed support. Therefore, this study has recognised that there is lack of empirical backing for this particular hypothesis. Figure 3 shows the model for innovation culture and innovative behaviour. The implication of the study is that it has managed to diffuse two different areas (education and business organisational culture) to be tested on an actual population, in a local setting. Innovation culture is a concept that connects cultural aspects to innovation. The combination of these two will result in a behavioural outcome and therefore, it is possible to see how individual students react to their campus surroundings, adopting, and adapting to them, while learning to make the best of their experience there to produce an outcome that would shape their future behaviour.
CONCLUSION
This study developed a model and empirically tested the effect of education institutional innovation culture and its determinants, and of innovation culture affecting student innovative behaviour. Several limitations, however, need to be acknowledged despite the findings. Firstly, this study was conducted on undergraduate students whose perceptions of their university environment might be influenced by socio-economic background and lifestyle, thus limiting generalisation of the findings to other groups of students. Generalisation to other groups would require careful interpretations and thorough understanding of the specific campus setting and interactions between students and other members of the campus. Secondly, the study was restricted to the context of local public research universities. Therefore, caution is required when comparing the findings to that of other institutions.
Future research can expand this study by including other levels of students' perception of innovation culture. The model could also be improved by incorporating other relevant independent variables based on new findings from the education and management literature. Further research is also needed to see the level of applicability of this study in other institutions or contexts.
The results demonstrate that characteristics of the university and individual attitudes of students affect how they interact with the culture of innovation of their respective institutions. Subsequently the interaction influences how they do certain things with regard to fulfilling the requirements of the university and learning and social activities in campus.
